Background: There are controversies about the etiology and management of recurrent pilonidal sinus. The numbers of techniques are testament in treating pilonidal sinus (PNS) and no single procedure is superior in all aspects. Aim of the study: The aim of this study was to compare two operative procedures (modified Limberg flap versus Z plasty flap) in management of recurrent pilonidal sinus, regarding their complications including recurrences of the disease, morbidity, hospital stay, day off work and postoperative complications.
Introduction
Pilonidal sinus is a common benign disease that occurs more commonly in young adults and usually seen in the sacro-coccygeal region and it has negative impact on the quality of life [1] . The term pilonidal is derived from the Latin words pilus (hair) and nidus. It occurs mainly between the ages of 15 -25 years and affects males more than females and it is rare to see before puberty or after the age of 40 years [2] . Its incidence is 26 per 100,000 people and observed at a rate of 0.7% in the general population [3] . It presents as an abscess, cyst or sinus tracts with or without purulent discharge in the pre-sacral region [4] .
The main complaint of the patients is painless, continuous or periodic discharge. However, with a carefully taken medical history, a large percentage will reveal previously experienced abscesses [5] .
The ideal method of pilonidal sinus treatment should have a low recurrence rate with minimum tissue excision, a short hospitalization stay, patient return to his normal life rapidly with small scar, cosmetically accepted and good patient satisfaction, simple and easy to learn [2] [6] .
The ideal method of pilonidal sinus disease treatment is still controversial.
There are many surgical and conservative (medical) methods used for treatment. the crystallized phenol method, cauterization and alcohol injection have also been used [7] . However, among these treatment methods, an optimal treatment type has not been described yet [8] .
Recurrence may be occurred due to many factors; as inadequate excision, deep [10] [11] .
The lowest recurrence rates have been reported for procedures involving local flap reconstruction [12] . There are many different flaps described in the treat- 
Patients and Methods
This prospective randomized study was conducted at general surgery depart- Procedure: Preoperative preparation included shaving on the day of surgery and broad-spectrum antibiotic on the night before and at start of surgery Modified Limberg flap method: The operation was performed as described by
Mentes et al. [13] . Most of patients in this study were operated under spinal anesthesia in the operating room (only 2 patients requested general anesthesia). After anesthesia, the patients were placed in the prone, jack-knife position, with the buttocks strapped apart using wide adhesive tape, then marking of skin with marker pen to draw modified Limberg flap to pass to other side to centre the flap 1 cm from midline. The excision was carried down to the fascia overlying the sacrum and laterally to the fascia of the gluteus maximus muscle. Dissection was performed with electro-cautery. Elliptical inverted triangular, rhomboid were used to include all sinuses. After excision, a Limberg flap was prepared from the right or left gluteal region, the subcutaneous tissues was closed with 3/0 polyglactin (Vicryl), and skin with 3/0 prolene interrupted suture and compression dressing was applied. Suction was placed through a separate incision that was located 2 cm lateral from the initial incision and kept in place until the drainage decreased to less than 10 ml/day (Figures 1-5 ). Z-plasty procedure: Steps as modified Limberg except skin flaps were raised and transposed. Each limb of Z was equal in length. Angle of the flaps was roughly equal to 60˚. Excision including all pits between marks and closed in Z shaped flap which was mobilized easily and not under tension (Figures 6-10 ).
Postoperative management: Included postoperative antibiotics, analgesics, daily dressing and suction was removed when less than 10 ml/day amount. Clinical assessment was performed at the end of 5 th postoperative day and 1, 3, 6 months and 12 month following surgery. Satisfaction score: for performing a patient's satisfaction score we asked, a standard question to every patient: are you satisfied with outcome of your surgical treatment? The answers were scored in a discrete ordinal scale from 1 to 4 with 4 for excellent, 3 good, 2 fair, and 1 poor. 
Results
30 patients were included in this study from September 2015 to December 2017, of whom 15 patients were treated using the modified Limberg flap procedure and 15 patients were treated using the Z plasty procedure. Ages of both groups ranges from 16 to 45 years with mean age in MLF group (1) about 23 years and 24 years in Z plasty group (2). Most patients of both groups were males only 4 females in group (1) and one female in group (2).
There were no significant difference between the two groups in age, body mass index, sinus pits location or presence of multiple or single pits (p > 0.05) but most pits were multiple and in midline in both groups. Preoperative durations of symptoms were nearly equal in both groups with ranges from 9 -12 months with average 11 months. The main complaints in both groups were pain then discharges and there were no significant difference between both groups regarding preoperative complaints. 60% of patients with recurrent disease in our study were overweight (BMI: 25 -29).
Regarding operative time, there were significant difference between both groups as it was longer in Z plasty group (2) than modified Limberg group (1) also hospitalization was longer in Z plasty group (2) than MLF group (1). Mobilization were early in MLF group than Z plasty group as mean time to first mobilization was earlier in MLF group (1) than Z plasty group (2) (1 day versus 2 days ) with mean (1 -1) day vs. 2 (1 -3) days, respectively: p < 0.001.
As regarding suction drain usage, removal of suction drain were early in MLF (Table 1 & Table 2 ). 
Discussion
Pilonidal sinus was described by Anderson in 1847 and by Hodges in 1880 [14] [15]. Pilonidal as a word means "a nest of hair". Pilonidal sinus disease PSD is a benign chronic condition start with localized inflammation with abscess formation causing fistulae, sinuses, chronic inflammation and discharge. It may occur in many sites as axilla, umbilicus and interdigital but it is usually seen in the sacrococcygeal region (natal cleft), although it is chronic but often present with acute exacerbations [16] . In past, it was thought to be a congenital disease but recently it is more accepted to be an acquired condition [2] . It is mainly occurs in young age and more common in males than in females (Male/Female = 4 -5/1) [17] . According to Gurer et al. [18] , he reported a mean patient age of 25.5
and a gender balance of 95% males in a series about pilonidal sinus disease.
In our study, mean age in both groups were 23 and 24 years respectively with range from 16 to 45 years and M: F were 6:1with percentage 84%, although our study in recurrent group only, but also many studies confirm that the disease is predominant in males [19] [20] . Although, it is benign chronic disease but because it occurs in young adults in their main productive age so it has a negative impact on the socioeconomic condition, general economy and financial state DOI: 10.4236/oalib.1104715 9 Open Access Library Journal Asmaa Gaber R. et al.
because it causes loss of work time especially during acute exacerbations [8] .
There are many risk factors implicated in occurrence of PND including family history, local trauma, obesity, sedentary occupation, and poor body hygiene.
There are many factors contributing in recurrences as postoperative complications, obesity, smoking, size of sinus and previous procedure used [13] .
In In the literature, recurrence rates with flap procedures were ranging between zero and 6% -8% [11] [23] [26] [27] [28] .
In this present study we were prospectively compared between two flap procedures in treatment of recurrent pilonidal sinus disease (modified Limberg flap versus Z plasty flap). As both techniques not only cover the wound but also result in flattening of the natal cleft and decrease hair accumulation, decrease the mechanical irritation with low recurrence rates [9] . So both flaps had lowest (2) with Z plasty procedure.
We found that most of patients were young adults, and most of them were males which as present in literature, in modified Limberg flap female patients were 4 more than Z plasty because after their counseling they preferred Limberg flap than plasty flap as they had thought that it is cosmetically better than Z plasty. As regarding operative time, hospital stay, time off work, postoperative complications, satisfaction score, modified Limberg flap was better than Z plasty.
As regarding recurrences, we not observed any recurrences in both groups. As regard recurrence rates and complications in other studies or which reported in literature, we found that Kapan et al. reported that modified Limberg flap rotation is preferred for safety reasons given its low recurrence and complication rates especially in patients with recurrence and multiple pits and sinuses, lateral flap rotations are combined with removing the midline [9] . Mentes et al. [13] , Ersoy et al. [24] reported that modified Limberg flaps had lower recurrence and complication rates than Z plasty in their studies. The reported recurrence rate for modified Limberg flap varies from 0.8% to 2.7% [29] . Topgul et al. [30] operated on 200 patients, and the recurrence rate was found to be 2.5%. Daphan et al. [31] operated on 147 patients with a median follow-up time of 13.1 months, and recurrence was noted in 4.8% of patients, although in our series, no recurrence was observed in either groups in the follow up period and this may attributed to small number of patients in our study, or due to effectiveness of the both procedures, or follow up time were shorter.
Although recurrences are the most important factor in treatment of pilonidal sinus disease but also there are many other important factors in the treatment of pilonidal sinus with surgical procedures as postoperative pain, hospital stay, return to daily activities, time off work, and patient cosmetic satisfaction especially in recurrence with large defects, as flap procedures can reduce aesthetic satisfaction because it result in an irregular scar. As regarding durations of hospital stay Urhan et al. [23] reported that the mean duration of hospital stay after modified Limberg flap was 3.7 days and Kapan et al. [9] reported duration of 5.3 days. In our study we found that hospital stay time were 1.6 (1 -4) days in MLF group
(1) lower than 3.4 (3 -7) days in Z plasty group (2) (p = 0.001). Omer Mentes et al. [19] had reported that the Limberg flap group provided better postoperative pain score (visual analogue scale: VAS), complications rate, time to discontinuation of analgesics, and painless sitting than the Z plasty group and Ersoy et al. 
Conclusion
From results of this present study, we found that Limberg flap procedure is a safe choice for the surgical Treatment of recurrent sacrococcygeal pilonidal sinus disease due to its low complication rate, short length of hospital stay and early return to work, low VAS score, high patient satisfaction and shorter complete healing duration. Therefore, we recommend modified Limberg flap procedure as a good option for the treatment of recurrent pilonidal sinus disease. Also Z plasty flap has a major limitation as it is difficult to apply if there is a wide defect in the horizontal axis.
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